University of Oxford (Received 23 November 1964) Although the concentrations of ketone bodies in rat liver in vivo show a 15-fold increase on starvation, no significant change in the ratio 3-hydroxybutyrate: acetoacetate occurs (Berry, Williamson & Wilson, 1965) . As this ratio may reflect the oxidation-reduction state of the mitochondrial NAD system it was decided to investigate the effect of inhibition of hepatic oxidation of fat on the ratio. Hypoglycin A (2-methylenecyclopropanylalanine) is a toxic amino acid, isolated from the seeds of Blighia sapida (Hassall, Reyle & Feng, 1954) , which inhibits fatty acid oxidation in vivo (Holt & Benedict, 1959; McKerns, Bird, Kaleita, Coulomb & de Renzo, 1960 Male rats that had been starved for 48hr. were given an intramuscular injection of either hypoglycin or cyclopropanecarboxylic acid (sodium salt; lOmg./lOOg. body wt.); control rats received a saline injection. Blood samples (100-150mg.) were collected from the tail vein on weighed strips of nylon material. After reweighing, the sample was transferred to a centrifuge tube containing 2ml. of 3% (w/v) perchloric acid and mixed thoroughly.
Denatured protein was removed by centrifugation and the supernatant fluid neutralized with 10% (w/v) potassium hydroxide. Ketone bodies were determined on the supernatant fluid obtained after the removal of the crystalline potassium perchlorate. The animals were killed by dislocation of the neck and the livers treated as described in the preceding communication (Berry et al. 1965) , which also contains information on the analytical methods used in this work.
Within 1 hr. of injection of the cyclopropane derivatives there was a decrease in the ratio 3-hydroxybutyrate: acetoacetate in blood, and this was maintained at the lower level for several hours, whereas there was little change in the ratio for the control animals ( Table 1 ). The mean values for the ratio in livers removed 2hr. after injection of the animals were similar to those for blood: control animals, 3 0; hypoglycin-treated animals, 10; cyclopropanecarboxylate-treated animals, 1 5.
This decrease in the ratio can be interpreted as an increase in the ratio NAD+:NADH at the site of 3-hydroxybutyrate dehydrogenase (i.e. within the mitochondria) and this in turn might result from inhibition of fat oxidation. Further evidence for this suggestion that inhibition of fatty acid oxidation decreases the concentration of mitochondrial NADH can be deduced from liver perfusion experiments reported by Wieland & Matschinsky (1962) . Perfusion with oleate resulted in a rapid rate of ketogenesis and a ratio 3-hydroxybutyrate: acetoacetate 2-3 in the perfusion medium. Glycerol was then added to the medium; the production of ketone bodies ceased and the ratio fell below 1.
In the starved animal, inhibition of fat oxidation in the liver should result in a decrease in ketone-body concentration in the liver and blood, assuming the metabolic block to be before the entry of acetyl-CoA into the tricarboxylic acid cycle, but the results presented in Table 1 show that this is not the case in these experiments. On the contrary, apart from a decrease during the first 2hr. with hypoglycin, the ketone-body concentration in blood actually rose by at least 100% in 4hr. (Table 1 
